This book is the latest edition to the Cambridge Series in Chemical Engineering, a series dedicated to meeting the needs of professionals and academics in this field. This is an important point, as this is manifestly not a text book intended to educate students, but rather a guide to get re searchers up to speed with the state of the art and the limitations thereof within colloidal suspension rheology. It is designed to fill the gap between the vast literature on rheology and the many more on colloid science.
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The book is written in a systematic way, starting with the very simplest systems and adding more complications and phenomena with each chapter. It could be expected that colloidal suspension rheology developed in this manner. However, whilst experimental work has been carried out for the best part of a century, the full micromechanical framework combining the statistical mechanics and hydrodynamics for colloidal suspensions has only been available since the seventies. This, combined with the recent advancements in computational numerical methods has meant that development has been rather iterative in nature with classical problems being tackled again and again using new methodologies, both experimental and mathematical. It is its organised structure despite this nonlinear development that makes this book useful to researchers. It should be noted that this book does not discuss rheological techniques or mathematical derivations of theoretical results in detail. Instead it refers the reader to more comprehensive reviews on the matter through its extensive bibliography.
What the authors have done is collate the knowledge from landmark historical observations, combine it with the most accurate experimental and numerical data available, compared it to analytical mathematical models and approximations to clearly show the discrepancies. Through mechanistic discussions and physical arguments, it is made very clear where the limitations of the state of the art and the gaps in the knowledge occur. While it can be quite disheartening on occasion upon reading the book to note that it seems that even the simplest problems still have yet to come to a completely satisfactory conclusion, at least it shows where research needs to focus to in order to solve these problems.
Chapter 1 is arguably the most useful chapter as it provides a concise review of colloidal phenomena and makes precise definitions as to what colloids and related topics actually are. It discusses colloidal interactions and the principles of rheology in such a clear manner that it should be required reading for anyone just starting in the field as it contains all the bare necessities for those without any prior knowledge. The nomenclature and vocabulary needed to understand the subsequent chapters is reviewed plainly in order to ensure clarity with those already familiar with the field. Chapter two marks the beginning of the systematic study of colloidal suspensions by discussing hydrodynamic effects which are present in all dispersions. As with all the chapters, the introduction of this chapter very clearly states exactly what will be discussed within. Then the landmark observations which prompted the following investigations are discussed in order to identify key phenomena. In this case the analysis starts with Stokesian hydrodynamic effects (inertialess flow) on dilute suspensions in a Newtonian medium before it is extended to more concentrated suspensions. In order to negate factors that will be discussed more fully in subsequent chapters, experimental and numerical data is restricted to those involving large, non-colloidal particles, i.e. with characteristic dimensions of a few mi -Applied Rheology Volume 22 · Issue 1 crons or more. Throughout the discussion, it is pleasantly interspersed with nuggets of historic information from the origins and seminal papers from the field. The chapter is completed with an appendicised derivation of Einstein's classical (corrected) expression for the intrinsic viscosity of dilute suspensions and a derivation of the phenomenological equations for suspension rheology using 'mean-field' theory. These derivations are not complete and done in a rather heuristic fashion but are very illuminating and do facilitate the discussion. Chapter three builds on this base by including the effects of Brownian motion, a key feature of colloidal suspensions as it introduces an effective force which causes diffusion and allows for an equilibrium state to be reached. Again as it is intended that each newly introduced phenomenon is treated in isolation, the Brownian particles are treated as hard spheres, i.e. without any long range interactions. Despite being rigid spheres in a Newtonian medium, the Brownian motion causes an elastic component in the rheology. The effective viscoelasticity is then the focus of the second half of this chapter. Chapter four is concerned with the surface modification of particles with absorbed surfactants, nanoparticles and grafted polymers to cause a stabilizing force of electrostatic and/or steric origin to compete with the van der Waals forces. The experimental focus is therefore on colloidally stable systems with a 'soft' repulsive force between the particles. Shear thinning effects are discussed here. The previous chapters dealt exclusively with model spherical particles, which are not common in real industrial processes. Chapter five therefore deals with nonspherical particles which are still mathematically treatable. The shapes discussed are rods, discs and spheroids as they are axisymmetric with a well defined aspect ratio, making the problems easier to solve and the results easier to compare. Chapter six examines the effects of attractive interparticle forces leading to more complex microstructures and phase formations such as flocculation, aggregation and gelation. An interesting side note on the controversial debate on the existence of yielding is also in this chapter. Chapter seven concentrates on the time-dependent effects of colloidal suspensions such as thixotropy, one of the original observations that spurned on the field of rheology. The parallels between the transient effects of thixotropic and polymeric materials are discussed and common misconceptions are dis-pelled. Shear thickening effects and dilatancy due to a deformation of the underlying structure are the focus of chapter eight. Chapter nine gives an overview of all the common rheological measurement techniques and geometries. It is not a complete review and the reader is referred to the plethora of books on the subject. It is included here purely as a reference for the previous chapters and to discuss the limitations of the techniques such as slip and start-up stresses. Previously it was assumed that the suspending medium was Newtonian. In Chapter ten the effect of a viscoelastic medium is analysed. It is shown that this causes effects that are quite unintuitive as not only is the particle dynamics altered, but the flow behaviour due to the non-Newtonian nature of the suspending medium is now non-universal and unsteady in a Lagrangian sense. The book ends with chapter eleven which covers an overview of the advanced topics in colloidal suspension rheology. Including contributions from other authors, this chapter covers aspects in bulk, micro and interfacial rheometry, both in active and passive modes, as well as electrorheological and magnetorheological fluids and interactions and behaviour of 2D suspensions. These focus primarily on determining fundamental properties of colloidal systems and creating new colloidally based materials and devices.
In summary, this book doesn't try to repeat verbatim all the mathematics and rheological techniques that can be readily found in other texts on rheology and colloidal science. Instead the authors have summarised around a thousand sources from the field and displayed the results in a clear and systematic way. By plotting experimental, analytical and numerical data in the same figures, the limits of our knowledge are made very clear. This is very useful to researchers who need to know the accuracy of the different approximations and techniques. Combined with the detailed physical discussions, this text will greatly improve understanding in this field and hopefully promote further developments.
David Cheneler for ar
Colloidal Suspension Rheology Jan Mewis and Norman J. Wagner Cambridge University Press 2012 ISBN 978-0-521-51599-3, 393 pages 
